SESSION 3080 (SYMPOSIUM)

MECHANISMS OF COGNITIVE AND NEUROLOGICAL AGING
Chair: Catherine Kaczorowski, The Jackson Laboratory, Bar Harbor, Maine, United States This session will focus on recent advances in understanding how biological aging impacts neurological function and risk of developing age-related neurodegenerative diseases.
MECHANISMS OF BRAIN REJUVENATION
Saul Villeda 1 , 1. University of California San Francisco, San Francisco, California, United States A growing body of work has shown that systemic manipulations, such as heterochronic parabiosis and young blood administration, can partially reverse age-related cellular impairments and loss of cognitive faculties in the aged brain. These studies have revealed an age-dependent bi-directionality in the influence of the systemic environment indicating anti-aging factors in young blood elicit rejuvenation while pro-aging factors in old blood drive aging. It has been proposed that introducing anti-aging factors or mitigating the effect of pro-aging factors may provide effective strategies to rejuvenate aging phenotypes. Despite this potential, much is unknown as to the systemic and molecular mechanisms regulating anti-aging and pro-aging effects of blood-borne factors. I will discuss work from my research group that begins to provide mechanistic insight into the systemic and molecular drivers promoting rejuvenation in the aging brain. Transposable elements, or "jumping genes," constitute ~45% of the human genome. We have identified transposable element activation as a key mediator of neurodegeneration in tauopathies, a group of disorders that are pathologically defined by deposits of tau protein in the brain. Cellular defenses that limit transposable element mobilization include 1) formation of silencing heterochromatin and 2) generation of piwi-interacting RNAs (piRNAs) that clear transposable element transcripts. Using genetic approaches in Drosophila models of tauopathy, we find evidence for a causal relationship between tau-induced heterochromatin decondensation and piRNA depletion, transposable element mobilization, and neurodegeneration. 3TC, an FDA-approved inhibitor of reverse transcriptase, suppresses transposable element mobilization and neuronal death in tau transgenic Drosophila. We detect a significant increase in transcripts of the human endogenous retrovirus class of transposable elements in postmortem human Alzheimer's disease brains. Our data identify transposable element activation as a conserved, pharmacologically targetable driver of neurodegeneration in tauopathy.
JUMP AROUND, JUMP AROUND: TRANSPOSABLE
MULTI-OMICS ANALYSIS IDENTIFIES GENE NETWORKS ASSOCIATED WITH COGNITIVE AGING AND ALZHEIMER'S DISEASE
Catherine Kaczorowski, 1 Sarah Heuer, 1 Chris Gaiteri, 2 and Catherine Kaczorowski 1 , 1. The Jackson Laboratory, Bar Harbor, Maine, United States, 2. Rush University, Chicago, Illinois, United States Alzheimer's disease (AD) is the leading cause of age-related dementia, yet no treatment exists. AD is heterogeneous, and is resultant of the dysregulation of many genetic and biological processes. To decipher this complexity, we leveraged the first translational mouse population of AD to identify 15 gene networks related to individual differences in cognitive outcomes. Using QTL mapping, we also identified a novel putative driver of a module, Gstk1, highly conserved in humans that also significantly correlated with memory outcomes. Together, these transcriptional networks provide new mechanistic insight into the biological processes that regulate individual differences in cognitive function across a genetically diverse population. We could identify how demographics (age, sex, causal AD mutations) influence these modules and how they relate to cognitive outcomes. Finally, the high degree of conservation between our mouse modules to human modules reflects the translatability of our model to human AD, adding to its face validity.
ASSESSING BRAIN VOLUMETRICS IN THE AGING BRAIN USING COMPUTED TOMOGRAPHY
ANDREI IRIMIA, 1 Alexander Maher, 1 and Kenneth Rostowsky 1 , 1. University of Southern California, Los Angeles, California, United States
Although broadly utilized, computed tomography (CT) has been superseded by magnetic resonance imaging (MRI) for the volumetric assessment of white matter (WM), grey matter (GM) and cerebrospinal fluid (CSF) in the aging human brain. Nevertheless, many scenarios remain where MRI is unavailable or discouraged; furthermore, in developing countries, CT can often be the only accessible imaging method for assessing brain structure in older patients with mild cognitive impairment or Alzheimer's disease. Thus, there is merit in developing effective approaches for the estimation of brain volumetrics using CT. Here, MRI and CT scans were acquired from 10 older adults [mean (µ) ± standard deviation (σ) of age = 65 ± 7 yrs; 5 females]. To demarcate WM, GM and CSF from head CT, we developed a brain segmentation method based upon probabilistic, atlas-dependent classification. MRI-only segmentation was compared to CT-only segmentation; similarity was calculated through the Dice coefficient (DC). A normal distribution of DCs was found after contrasting the methods [µ ± σ across participants: 85.5% ± 4.6% (WM), 86.7% ± 5.6% (GM) and 91.3% ± 2.8% (CSF)], suggesting a satisfactory capacity of CT to assess brain volumetrics. Sensitivity was adequate: WM, GM and CSF volumes were estimated within ~5%, ~4% and ~3% of their MRI-based values. There was no indication of volume over-or under-estimation with CT [t (9) = 0.89, p > 0.80]. These results facilitate the integration of CT-based brain volumetrics with MRI, thereby offering a wider range of methods for quantifying macroscale brain changes in neurodegenerative diseases. This symposium addresses debates around the theme of precarity and its implications for understanding social and economic changes affecting the lives of older people. To date, the concept of precarity has been applied to several subpopulations by various academic disciplines but has yet to be systematically applied to later life. The symposium will give particular attention to the extent to which the lens provided by precarity can illuminate different types of inequalities experienced through the life course and reflected in public policies directed at older people. Chris Phillipson reviews theoretical perspectives relating to precarity, examining their potential contribution for the development of critical gerontology. His paper also considers the extent to which the concept of 'precarious ageing' offers a competing or complementary view to theories of 'active' and 'successful ageing'. Larry Polivka examines the growing precarity of life for older Americans emanating from austerity budgets and privatization of public services. The paper suggests that policies such as health care and long term care are in jeopardy, creating a glide path toward the extension of precarious employment into a precarious retirement for millions of older people. Wenxuan Huang examines how the focus on agency and other individual-level foci obscure understanding of social dynamics. Finally, Amanda Grenier draws on a scoping review of precarity to outline conceptual distinctions between frailty, vulnerability, and precarity. She presents reflections on what these concepts offer in terms of understandings of late life the study of disadvantage across the life course.
SESSION 3085 (SYMPOSIUM)
PRECARITY AND LATER LIFE: UNDERSTANDING NEW INEQUALITIES AND RISKS IN LATER LIFE
PRECARITY AND AGING: THE SOCIAL CONSTRUCTION OF RISK IN LATER LIFE Christopher Phillipson 1 , 1. The University of Manchester, Manchester, United Kingdom
This paper examines the growth of precarious lives in the context of policies which have marginalised the welfare state and priorities of social inclusion/security. Blackburn observes that ageing societies 'requires new welfare principles not their repudiation'. However, the reality has been the erosion of the social solidarity which gave the welfare state legitimacy. In Europe, one set of welfare and related institutions is being abandoned, replaced by precarious arrangements --extended working lives, privatization of pensions, and greater demand for women especially) for unpaid work. This paper 1) draws upon perspectives from political economy and sociology to examine precarity, 2) considers 'precarious ageing' as a competing or complementary view to theories of 'active' and 'successful ageing' third, examines specific dimensions of precarity (work, resources, the environment, frailty), assessing prospects for an index of precarity and aging; finally, considers the public policy implications of the growth of old-age precarity .
PRECARITY IN OLD AGE IN AMERICA Larry Polivka 1 , 1. Florida State University, Tallahassee, Florida, United States
This presentation will analyze the growing precarity of life for older Americans emanating from austerity budgets
